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The first stage of the photosynthetic process is the extraordinary efficiency of sunlight absorption in the
visible region [1]. This region corresponds to the maximum of the spectral radiance of the solar emission. The
efficient absorption of visible light is one of the most important characteristics of photosynthetic pigments. In
chlorophylls, for example, the absorptions are seen as a strong absorption in the region 400-450 nm in connection
with other absorptions with small intensities in the region of 500-600 nm.
This work aims at understanding the essential features of the absorption spectrum of photosynthetic
pigments, in line with several theoretical studies in the literature [2,3]. The absorption spectra were calculated
for H2-Porphyrin, Mg-Porphyrin, and Zn-Porphyrin, and for H2-Phthalocyanine and Mg-Phthalocyanine with
and without the four peripheral eugenol substituents. The geometries were optimized using the B3LYP/6-
31+G(d) theoretical model. For the calculation of the absorption spectra different TD-DFT calculations were
performed (B3LYP, CAM-B3LYP, O3LYP, M06-2X and BP86) along with CIS(D). For the spectra the basis
set 6-311++G(d,p) was used for porphyrins and 6-31+G(d) was used for the other systems. At this stage the
solvent effects were considered using the simplified continuum model (PCM).
First a comparison between the results using the different methods was made. For the porphyrins the best
results compared to experiment (both in position and intensities) are obtained with M06-2X and CIS(D). We also
analyze the compatibility of the four-orbital model of Gouterman [4] that states that transitions could be well
described by the HOMO-1, HOMO, LUMO, and LUMO+1 molecular orbitals. Our results for H2-Porphyrin
shows an agreement with other theoretical results and experimental data [5]. For the phthalocyanines (including
the four peripheral eugenol substituents) the results are also in good agreement compared with the experimental
results given in ref [6]. Finally, the results show that the inclusion of solvent effects gives corrections for the
spectral shift in the correct direction but numerically small.
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